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Background: Quality of articles’ methodology is one of the important factors which is 
considered by researchers.
Objectives: This study was conducted to determine statistical guidelines on promotion of 
methodology’s quality in the articles concerning medical sciences, particularly nephrology, to 
assist authors and reviewers. 
Materials and Methods: This study is a systematic review. Initially, the keywords 
“Epidemiologic Methods/analysis” [Mesh] OR “Epidemiologic Methods/epidemiology” and 
“reporting” were selected in Medline database. Then, reliable databases were searched for 
relevant publications. Being relevant, containing viewpoints, and recommending statistical 
guidelines as well as approval of at least two of the three examiners of articles were determined 
as the inclusion criteria into the study.
Results: Two hundred relevant articles were retrieved. Thirty-two articles met the inclusion 
criteria. By the examined articles, 30 applied points have determinative role for improving 
and promoting quality of articles methodology. Of the important points, introducing and 
describing target community and statistical population, mentioning article title, introducing 
independent and dependent variables as well as confounders, reporting sample size for 
subgroups and the whole study, summarizing the data according to their statistical distribution 
(reporting mean and standard deviation for data with normal distribution), reporting the type 
of rate (incidence, survival), ratio (odds, hazard) or risk (absolute, relative, difference) with 
95% CI and the used software could be mentioned.
Conclusion: The most important factors contributing greatly to the quality of articles’ 
methodology on nephrology were reported in the present study. Applying these factors by 
articles authors and reviewers could lead to improve articles’ and journals’ quality. In addition, 
use of the findings  of the present study in articles’ materials and methods could avoid 
research errors.
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Implication for health policy/practice/research/medical education:
Prevalent errors in articles on medical sciences and offering guidelines to avoid these errors are regarded as important responsibilities 
of experts on methodology and materials and methods. Use of these factors by authors, particularly reviewers, could lead to 
improving articles’ and journals’ quality.
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Introduction 
Scientific and peer-reviewed journals are considered as 
one of the most important instruments to inform and 
expand the knowledge of scientists and researchers. 
These journals are regarded an important index for 
knowledge generation and transmission. The quality 
of these journals and the articles appearing in them is 
one of the important factors which is paid attention by 
scientometric institutes to rank knowledge generation in 
the world (1). The quality of statistical reports in medical 
texts has attracted researchers’ attention since 1966. Since 
1988, important works have appeared in this regard (2,3). 
Since then, different and several studies on this subject 
have been published. The well-known paper by Professor 
Altman has also offered helpful guidelines for authors 
and researchers in medical sciences (4). In examining 
and assessing the published articles in these journals, 
numerous errors in results, materials and methods, and 
methodology are still being seen. Statistical errors in 
medical journals of China were reported more than 
80% and in International British Journal of Psychology, 
statistical errors were reported up to 40% (5). In Iran, 
these errors are common, as well. Of common errors 
in articles authored by Iranian researchers, errors in 
reporting results, composing materials and methods and 
analyzing data, enrolling samples, calculating sample size, 
randomizing, blinding, obtaining informed consent when 
necessary, calculating and reporting confidence interval 
for effect and association rates, and drawing graphs and 
tables could be mentioned (6,7). Therefore, particular 
attention to common and prevalent errors in articles on 
medical sciences and offering guidelines to avoid these 
errors are regarded as important responsibilities of experts 
on methodology and materials and methods. 
Objectives
This study was conducted to determine statistical 
guidelines on promotion of methodology’s quality in 
the articles concerning medical sciences, particularly 
nephrology, to assist authors and reviewers. 
Materials and Methods
This study is a systematic review. Initially, the 
keywords “Epidemiologic Methods/analysis” [Mesh] OR 
“Epidemiologic Methods/epidemiology” and “reporting” 
were selected in Pubmed database. Using a previous 
assessment of the methodology in Iranian scientific, 
research journals (8), we searched for the relevant 
publications in authentic databases (PubMed, Scopus, 
Ovid, Google Scholar) through terms of statistical reports, 
research methodology, how to conduct a research in 
medical sciences and to report results, statistical analysis, 
materials and methods, method of analysis, epidemiologic 
studies, nephrology, and statistical analysis. More than 
200 articles were retrieved. After examination, 32 articles 
had the inclusion criteria and were relevant (2-33). The 
articles were studied and their useful guidelines and 
key points were written down to avoid statistical errors 
(26,33). Designing and implementation of the study was 
shown in Box 1. To finalize important statistical points 
to improve the quality of published articles on medical 
sciences, particularly, kidney and nephrology, valid 
checklists of consolidated standards of reporting trials 
(CONSORT), reporting recommendations for tumor 
marker prognostic studies (REMARK), standards for 
reporting of diagnostic accuracy (STARD), consolidated 
criteria for reporting qualitative research (COREQ), 
strengthening the reporting of observational studies 
in epidemiology (STROBE), preferred reporting items 
for systematic reviews and meta-analyses (PRISMA), 
enhancing transparency in reporting the synthesis of 
qualitative research (ENTREQ), consolidated health 
economic evaluation reporting standards (CHEERS), 
statistical analysis and methods in the published literature 
(SAMPLE), and consensus-based clinical case reporting 
(CARE) were employed. These checklists are prepared 
and made available by Cochrane institute entitled 
methodological expectations of Cochrane intervention 
reviews (MECIR) and enhancing the quality and 
transparency of health research (EQUATOR) network. 
Results
By the examined texts, 30 applied points contributed 
greatly to promoting articles methodology. Failure to 
mention the type of conducted study in methodology 
section and failure to report confidence interval for rates 
and ratios, as well as to report the employed analyses 
briefly and unclearly and failure to specify sample size in 
study subgroups were common defects of articles related 
to medical sciences. Paying attention to recommendations 
of International Committee of Medical Journal Editors, 
including detailed and adequate description of statistical 
methods used in materials and methods, so that, if the 
reader access the crude data and analyze them, he/she 
will obtain similar, consistent results; introducing the 
Box 1. Stepwise of the study (designing and implementation)
1. Searching in PubMed and selecting appropriate 
keywords existing in Mesh
2. Establishing strategy for searching (combining 
appropriate keywords and accessible databases)
3. Searching in databases including PubMed, Scopus, 
ScienceDirect, Ovid, and Google Scholar
4. Enlisting the retrieved texts by the time of publication, 
abstracts and full texts of the articles (n=200)
5. Examining the articles for inclusion criteria and 
methodology (160 articles excluded and 32 articles 
judged as meeting inclusion criteria)
6. Writing down the recommendations and key points 
offered by the articles for promoting quality of articles 
methodology 
7. Complying extracted guidelines with referenced 
checklists and reliable resources, and finalizing list of 
guidelines and statistical points
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statistical methods used for crude data and preparing 
the data for analysis; for example, how non-normal 
distribution of the data on dependent variables has been 
turned into normal, classifying and merging quantitative 
data like age, blood pressure, and gender; describing the 
purpose of analysis clearly and doing required analyses 
and describing target community and sample population; 
identifying and introducing independent, dependent 
(response), and confounding variables and describing and 
summarizing them with common, suitable statistics like 
mean and standard deviation; reporting how sample size 
has been calculated for subgroups and in whole; reporting 
and defining numerator and denominator of calculated 
proportion and describing percentage; summarizing and 
reporting the data which have approximately normal 
distribution with mean and standard deviation. For this, 
mean (SD) is used. Using ± before and after mean is not 
recommended; summarizing and reporting the data which 
do not have normal distribution with median, interquartile 
range, range or both, and reporting confidence interval, 
their maximum and minimum; reporting variability 
and distribution of the data use standard deviation, not 
standard error; illustrating study’s results through tables 
and graphs instead of lengthy explanations. Tables and 
graphs should contain informative titles and legends to 
indicate information; reporting how to calculate amounts 
of effect and association and their confidence interval 
of 95%; calculating hazard, amount, and proportion 
precisely and reporting them with confidence interval 
of 95% and precision of measurements; reporting and 
mentioning statistical tests used and expressing one tailed 
or two tailed of the hypotheses; reporting significance 
value rounded to two or three decimal places and avoiding 
abbreviation of NS to denote Not Significant; reporting 
first type error value and study’s power; mentioning 
how to address presuppositions of statistical analysis and 
observing them in analysis method, for example how to 
use non parametric tests and regression model; reporting 
how to control confounding variables and introducing 
potentially confounding variables in materials and 
methods; mentioning statistical package or software 
used for data analysis. The best software for medical 
research is STATA; mentioning how to deal with missed 
data and sensitivity analysis, open methods of sampling, 
post-hoc analysis methods, analysis of subgroups, and 
exploratory analysis as the most important supplementary 
and complementary analysis methods in materials and 
methods; mentioning type of rate (Incidence rate, survival 
rate), proportion (likelihood, hazard, odds ratio, risk 
ratio), or risk (absolute, relative, difference in risk), and 
their confidence interval of 95% precisely; mentioning 
time period and population unit used to calculate rates; 
paying attention to important clinical values in difference 
control for confounding variables; interpreting p value 
accompanied with important clinical value and paying 
attention to calculation of number of treatments required 
to prevent a case of death or complication if needed 
(NNT); mentioning the name of statistical test used 
to investigate association and calculating correlation 
coefficients among variables and reporting the confidence 
interval of 95%; avoiding low, moderate, and high to report 
power of associations unless classification of associations 
are defined and reported; illustrating correlation results 
through transaction graph. In reporting the amounts 
of correlation coefficients, paying attention to sample 
size, value of correlation coefficient and its confidence 
interval, signal and direction of association and its value 
of significance; introducing dependent and independent 
variables in regression analyses, reporting establishment 
of presuppositions, considering the role of interaction 
among variables, and offering appropriate model with 
an acceptable fitness; reporting the method of entering 
variables into regression model, regression coefficients for 
each independent variables and their value of significance, 
model’s goodness-of-fit and the established variance 
with R-squared statistic and how to validate the model is 
also important and necessary; converting a non-normal 
dependent variable into normal through standard error/
robust method instead of logarithm and implementation 
of conversion on variables; reporting F-test value and its 
freedom degree in applying ANOVA, and precise value 
of significance and establishment of presuppositions 
to employ it; mentioning how to assess and establish 
model’s presuppositions, introducing time variables till 
the occurrence of event, the censored, and duration of 
following up samples, reporting median survival time 
and amount and proportion of hazard and confidence 
interval for each variable in the reports relevant to 
survival analysis, and drawing Kaplan-Meier graph for 
the model and validating it; reporting criteria of inclusion 
into and exclusion from the study, how to select samples 
and patients, and definition of disease; introducing 
diagnostic tests, kits, instruments, and tools employed 
to measure variables; paying attention to reliability and 
validity of the instruments used to gather data, measuring 
variables, and reporting used measures in this regard and 
their confidence interval (For example Cronbach’s alpha, 
ICC); mentioning precise and correct title of the study 
and its design in materials and methods, how to obtain 
informed consent from the patients under study, how 
to do randomization of the groups under study, how to 
do intervention on the groups in detail and the type of 
placebo used, how to assess and measure outcomes and 
how to do blinding and to remove it, how to monitor and 
evaluate patients and implemented intervention to deal 
with potential complications and study discontinuation 
were also considered as technical, important issues which 
need to be mentioned in materials and methods in a 
manner appropriate with the type of study.
Discussion
In this article, the most important points that could 
improve the quality of scientific, research articles’ 
methodology in medicine particularly nephrology were 
gathered and reported. Currently, the manuscripts 
submitted with the journals are assessed generally in 
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three steps. In the first step, they are assessed by editor-
in-chief. In the second step, they are sent to three or four 
reviewers having authority (preferably working in other 
universities). After the reviewers’ comments were collected 
and sent to author(s), if revision in writing is needed, 
it will be accomplished and the revised manuscript is 
delivered to editorial board. In this step if the manuscript 
is approved for publishing, some minor corrections are 
probably made and the work will be published. These 
steps which frequently last for some months, could lead 
to authors’ dissatisfaction. But, the purpose is to increase 
the quality of published research work. Journals publish 
some points mainly in first page to show the authors how 
to adjust the manuscripts or devote special articles to 
this task. However, serious flaws are still being noted in 
the methodology of some articles published in journals. 
Therefore, it is essential to detect defects and offer 
guideline to promote and enhance articles’ methodology. 
These points have been mentioned in detail and scattered 
in the literature (2-32). Each research, scientific journal 
may offer a summary of these points as an annex. By the 
findings of our study, authors can, appropriate with their 
work type and per statistical advice, consult CONSORT 
checklist in reporting the results of clinical trials, STROBE 
checklist in observational, epidemiologic studies, standard 
PRISMA checklist in review articles and meta-analyses, 
STARD checklist in diagnostic tests and their validation, 
and COREQ checklist, MECIR checklist of Cochrane 
institute, and EQUATOR in qualitative research. These 
checklists are accessible at http://www.equator-network.
org. The authors of the present article have used these 
guidelines in their own studies (34-37). This study 
recommends that scientific, research journals and medical 
sciences research centers pay special attention to ten-fold 
checklists of equator network while holding workshops 
for empowering researchers in writing articles.
Conclusion
This study gathered and reported the most important points 
and factors needing special attention in methodology 
of medical articles particularly nephrology. Use of these 
factors by authors, particularly reviewers could lead to 
improving articles’ and journals’ quality. In addition, use 
of the points and guidelines of the present study in articles’ 
materials and methods could avoid research errors. 
Acknowledgments
Hereby, we gratefully thank the members of Department 
of Epidemiology at Faculty of Health, Shaheed Beheshti 
University of Medical Sciences for their advice and Mahdi 
Noroozi, Hossein Lashkardoost, Leila Lashkari, Leila 
Msasoumzade, and Hamed Ahmadi for offering valuable 
comments and assistance.
Authors’ contributions
AA and HS conducted the research. AA prepared the 
primary draft. HS edited the manuscript.
Conflict of interests
The authors declared no competing interests.
References
1. Nasir A, HoLakhoo K. Evaluation of clinical research 
reporting in African Journal of Paediatric Surgery. 
AJPS 2013; 10(1): 3-6. 
2. Bailar JC, Mosteller F. Guidelines for statistical 
reporting in articles for medical journals. 
Amplifications and explanations. Ann Intern Med 
1998; 108(2): 266-73. 
3. Walter SD. Methods of reporting statistical 
resultsfrom medical research studies. Am J Epidemiol 
1995; 141(10): 896-906. 
4. Yergens DW, Dutton DJ, Patten SB. An overview of 
the statistical methods reported by studies using the 
Canadian community health survey. BMC Med Res 
Methodol 2014; 14: 15. 
5. He J, Jin Z, Yu D. Statistical reporting in Chinese 
biomedical journals. Lancet 2009; 373(9681): 2091-3. 
6. Lewis JA. Statistical principles for clinical trials 
(ICH E9): an introductory note on an international 
guideline. Stat Med 1999; 18(15): 1903-42. 
7. Pocock SJ, Hughes MD, Lee RJ. Statistical problems 
in the reporting of clinical trials. A survey of three 
medical journals. N Engl J Med 1987; 317(7): 426-32. 
8. Mobasheri M, Ahmadi A, Khaledifar B. Comparison 
of the papers published in Journal of Shahrekord 
University of Medical Sciences with those published 
in other medical journals of Iran in view of 
methodology. Life Sci J 2013;10(4):3640-45. 
9. Zhang Y, Zhang H, Zhan S. How to write high-
quality epidemiological research paper V. Guidelines 
for Transparent Reporting of Outbreak Reports 
and Intervention Studies of Nosocomial Infection 
(ORION statement). Zhonghua Bing Li Xue Za Zhi 
2014; 35(2): 208-11.
10. Hawkes N. Spoof research paper is accepted by 157 
journals. BMJ 2013; 347: f5975. 
11. Chen R, Duan FF, Zhan SY. How to write high-quality 
epidemiological research paper II. Strengthening 
the Reporting of Observational Studies in 
Epidemiology-Molecular Epidemiology(STROBE-
ME) - introduction and explanation. Zhonghua 
Liuxingbingxue Zazhi 2013; 34(7): 740-7.
12. Afshar K, Jafari S, Seth A, Lee JK, MacNeily AE. 
Publications by the American Academy of Pediatrics 
Section on Urology: the quality of research design and 
statistical methodology. J Urol 2009; 182(4): 1906-10. 
13. Bavdekar SB, Gogtay NJ, Wagh S. Reporting ethical 
processes in two Indian journals. Indian J Med Sci 
2008; 62(4): 134-40. 
14. Bouwmeester W, Zuithoff NP, Mallett S, Geerlings 
MI, Vergouwe Y, Steyerberg EW, et al. Reporting and 
methods in clinical prediction research: a systematic 
review. PLoS Med 2012; 9(5): e1001221. 
15. Cobo E, Selva-O’Callagham A, Ribera JM, Cardellach 
F, Dominguez R, Vilardell M. Statistical reviewers 
Journal of Renal Injury Prevention, Volume 4, Number 1, March 2015 http://journalrip.com  8 
Ahmadi A et al.
improve reporting in biomedical articles: a 
randomized trial. PloS One 2007; 2(3): e332. 
16. Fidler F, Thomason N, Cumming G, Finch S, Leeman 
J. Editors can lead researchers to confidence intervals, 
but can’t make them think: statistical reform lessons 
from medicine. Psychol Sci 2004; 15(2): 119-26.
17. Galera L, Lorca J, Lahoz Grillo R, Roig Loscertales F. 
The reporting of observational studies: analysis using 
the STROBE statement. Revista Espanola De Salud 
Publica 2011; 85(6): 583-91. 
18. Harris IA, Mourad MS, Kadir A, Solomon MJ, 
Young JM. Publication bias in papers presented to 
the Australian Orthopaedic Association Annual 
Scientific Meeting. ANZ J Surg 2006; 76(6): 427-31.
19. Jin Z, Yu D, Zhang L, Meng H, Lu J, Gao Q, et al. A 
retrospective survey of research design and statistical 
analyses in selected Chinese medical journals in 1998 
and 2008. PloS One 2010; 5(5): e10822. 
20. Mansfield L. The reading, writing, and arithmetic 
of the medical literature, part2: critical evaluation of 
statistical reporting. Ann allergy asthma immunol 
2005; 95(4): 315-21.
21. Mazumdar M, Banerjee S, Van Epps HL. Improved 
reporting of statistical design and analysis: guidelines, 
education, and editorial policies. Methods Mol Biol 
2010; 98: 563-620. 
22. Nagele P. Misuse of standard error of the mean (SEM) 
when reporting variability of a sample. A critical 
evaluation of four anaesthesia journals. Br J Anaesth 
2003; 90(4): 514-6. 
23. Okeh UM. Statistical problems in medical research. 
East Afr J Public Health 2009; 6(1): 1-7. 
24. Parsons NR, Price CL, Hiskens R, Achten J, Costa ML. 
An evaluation of the quality of statistical design and 
analysis of published medical research: results from 
a systematic survey of general orthopaedic journals. 
BMC Med Res Methodol 2012; 12: 60.
25. Ruiz-Canela M, de Irala-Estevez J, Martinez-
Gonzalez MA, Gomez-Gracia E, Fernandez-Crehuet 
J. Methodological quality and reporting of ethical 
requirements in clinical trials. J Med Ethics 2001; 
27(3): 172-6. 
26. Taback N, Krzyzanowska MK. A survey of abstracts 
of high-impact clinical journals indicated most 
statistical methods presented are summary statistics. 
J Clin Epidemiol 2008; 61(3): 277-81. 
27. Vavken P, Heinrich KM, Koppelhuber C, Rois 
S, Dorotka R. The use of confidence intervals in 
reporting orthopaedic research findings. Clin Orthop 
Relat Res 2009; 467(12): 3334-9. 
28. Moher D, Hopewell S, Schulz KF, Montori V, 
Gotzsche PC, Devereaux PJ, et al. CONSORT 2010 
explanation and elaboration: updated guidelines for 
reporting parallel group randomised trials. Int J Surg 
2012; 10(1): 28-55.
29. Christensen R, Langberg H. Statistical principles for 
prospective study protocols: design, analysis, and 
reporting. Int J Sports Phys Ther 2012; 7(5): 504-11.
30. Schulz KF, Grimes DA. Sample size calculations in 
randomised trials: mandatory and mystical. Lancet 
2005; 365(9467): 1348-53.
31. Altman DG, Goodman SN, Schroter S. How 
statistical expertise is used in medical research. JAMA 
2002;287(21): 2817-20.
32. Sterne JA, Davey Smith G. Sifting the evidence-what’s 
wrong with significance tests? BMJ 2001; 322(7280): 
226-231. 
33. Altman DG, Bland JM. Statistics notes: variables and 
parameters. BMJ 1999; 31(7199): 1667.
34. Ahmadi A, Hasanzadeh J. To Determine the Relative 
Factors on Hypertension in Kohrang, Chaharmahal & 
Bakhtiari Province. Iranian Journal of Epidemiology 
2008; 4(2): 19-25. 
35. Ahmadi A, Hasanzadeh J. Metabolic Control And 
Care Assessment in Patients with Type 2 Diabetes 
In Chaharmahal & Bakhtiyari Province 2008. 
Iranian Journal of Endocrinology & Metabolism 
2009;11(1):33-39. 
36. Ahmadi A, Mobasheri M, Hashemi-Nazari SS. 
Prevalence of hypertension and type 2 diabetes 
mellitus in patients with colorectal cancer and their 
median survival time: A cohort study. Journal of 
Research in Medical Sciences 2014; 19(9): 840-45. 
37. Ahmadi A, Hashemi-Nazari SS, Molavi-Choobini Z, 
Nasri H. Patten Comparison of Hypertension and 
Type2 Diabetes Mellitus in Patients with Colorectal 
Cancer. J Isfahan Med Sch 2014; 32(302). 
Copyright © 2015 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
